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A flame-resistant sheet is prepd. by making a fluororesin 
sheet melt -ad here to at least one side of a flame-resistant base 
fabric consisting of a flame-resistant textile fabric 

USE /ADVANTAGE 



This sheet is ( useful as ) a building material, an interior, 
and car, ship and aircraft materials of non-flammabiUty , high 
staining and weathering resistance with improved productivity 

PREFERRED 



The flame-resigtant (gase fabric) is a ^ass fibre )fabric , 
The^u^^smJ^l^ ha s a m . p . of below HO an d/or a thick- 
ness oTT^^OTS^inijs^reFj a( tetratiuoroetnyleng >hexafluo- 
propylene ( ^polyme^ r poly chlo rot riliuoroethylene . 

EXAMPLE 

A tetrafluoroethylene-perfluoroalkyl (m.pt. SIQOC) film 
was overlapped and heat-pressed for adhesion to a glass base 



A{4-E10, 9-Al, 11-B9A1, 12-S8C 12-S8F) 



fabric (Turkish satin, METSUKE of 290 g/m^). 

The strength in the warp direction was 151.5 kg/3 cm, 
the peeling strength \^as 3,8 kg/3 cm, and the hydraulic pr< 
was more than 1000 mm H^O. (8ppW132BLDwgNoO/0) . 
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SPECIFICATION 7269* 

1. Title 

Nonflammable Sheet and the Preparation Method Thereof 

2. Claims 

1. Nonflammable sheet that is prepared by adhering 
fluororesin film onto one surface, at a minimum, of nonflammable 
base fabric comprised of nonflammable fiber cloth. 

2. The nonflammable sheet stated in Claim 1, wherein the 
nonflammable base fabric is comprised of glass fiber cloth, 

3. The nonflammable sheet stated in Claim 1 or 2, wherein 
the fluororesin film is adhered onto both surfaces of the 
nonflammable base fabric . 

4. The nonflammable sheet stated in one of Claims 1 to 3, 
wherein the melting point of the fluororesin film is 280°C or 
below, 

5. The nonflammable sheet stated in one of Claims 1 to 4, 
wherein the melting point of the fluororesin film is 250°C or 
below. 

6. The nonflammable sheet stated in one of Claims 1 to 5, 
wherein the fluororesin film is adhered by means of a layer of an 
adhe s i ve subs t anc e . 

7. The nonflammable sheet stated in one of Claims 1 to 6, 
wherein the thickness of the fluororesin film layer is 5 to 2000 
lam. 

*Number in the margin indicates pagination in the foreign 

text. 
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8. A method of preparing nonflammable sheet that is 
comprised of a process of melting, at a minimum, the adhering 
side of fluororesin film and a process of adhering it onto, at a 
minimum, one surface of nonflammable base fabric comprised of 
nonflammable fiber cloth, with or without interposing a layer of 
an adhesive substance between them, so as to form them into one 
piece . 

9. The method stated in Claim 8, wherein the adhering 
surface of the nonflammable base fabric is heated to the melting 
temperature of the fluororesin film beforehand. 

10. The method stated in either Claim 8 or 9, wherein the 
fluororesin film is adhered to both surfaces of the nonflammable 
base fabric. 

3. Detailed Explanation of the Invention 
Field of Industrial Application 

The present invention pertains to a sheet material that has 
excellent nonf lammability or flame resistance as well as 
excellent stain resistance and weather resistance. 
Prior Art 

In recent years, sheet materials containing various 
synthetic resins have been used as building material, interior 
material, components of vehicles, vessels, airplanes, and so 
forth. These synthetic resins have a shortcoming in that, when 
they are burnt by fire, etc., they produce a large volume of 
harmful or toxic gases or smoke. For example, sheet materials 
that contain poly (vinyl chloride) resin are widely used as the 



aforesaid sheet materials, and various proposals have been made 
to make these sheet materials nonflammable or flame resistant. 

Japanese Patent Published Examined Application No. 55-4852, 
for example, proposes a method that adds a borate, zinc compound, 
or iron compound and aluminum hydroxide or barium sulfate to a 
poly (vinyl chloride) resin to be applied to the base fabric of a 
sheet material. However, a satisfactory result cannot be 
obtained by this method. 

Published Examined Application No. 53-13505 and No. 51- 
37397, Published Unexamined Application No. 54-68470, and so 
forth propose the use of a silicone resin as the nonflammable 
resin. These proposals can achieve a considerable effect in 
making sheet materials nonflammable or flame resistant, but this 
type of sheet material coated with a silicone resin is easily 
stained during use when, for example, used outdoors as a tent 
sheet, and, because this silicone resin coating layer has a soft 
and brittle surface, various solid dust particles adhere, enter, 
and bury themselves into the layer or cause this coating layer to 
peel off. 

Recently, a nonflammable tent sheet material prepared by 
coating P.T.F.E. (polytetra fluoro ethylene) onto glass- fiber 
base fabric was developed and has been in use. However, because 
P.T.F.E. cannot be formed into film, this material is prepared by 
immersing the base fabric into P.T.F.E. in the form of dispersion 
having a concentration of 60 % and a viscosity of 20 centipoise 
and by baking it at a high temperature (approximately at 400 °C or 



at 350°C to 500°C.) Because of these steps of immersion and 
high- temperature baking, its processing speed is slow, 
approximately 30 cm/ min. Furthermore, if it is attempted to 
form a sufficient film thickness by one coating, the coating may 
run or cause mud-like [as transliterated] cracks, bubbles, etc, 
on the coated surface, which may cause the coating film to crack, 
thus affecting the quality of the resulting material negatively; 
therefore, this process is repeated one or more times, but this 
poses a problem in processing. As mentioned in the foregoing, a 
high temperature is applied during the processing, and this is 
disadvantageous from the standpoint of the sheet strength as well 
as the adhesion strength of the resulting nonflammable sheet 
material . 

Problems that the Invention Intends to Solve 

The present inventors studied to solve these problems and 
found that these problems could be solved by^preparing 
fluororesin film in advance and adhering it to nonflammable base 
fabric'^ while the film was being melted and that this method was 
effective. Through further study, they also learned that, in 
order to retain adhesion strength (peeling strength) and 
strength, particularly to retain strength by reducing the 
deterioration of base fabric caused by high- temperature 
processing heat, the melting point of the fluororesin film should 
be set to 280''C or below, preferably 250°C or below, and the 
processing temperature should be set to 300°C or below at the 
highest, preferably 270°C or below. As a result, a base fabric. 
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such as glass base fabric, does not lose its strength, the film 
does not deteriorate, and, particularly when the components are 
adhered by means of an adhesive substance, the adhesive does not 
lose its effect and exhibits good adhesion strength. Based on 
these findings, the present invention was achieved. 
Means of Solving the Problems 

The present invention provides a nonflammable sheet, and 
this sheet is prepared by adhering fluororesin film on, at a 
minimum, one surface of nonflammable base fabric comprised of 
nonflammable fiber cloth. 

The following explains the present invention in further 
detail. { The nonflammable base fabric used for the sheet material 
of the present invention is comprised of nonflammable fiber 
cloth, and, as this cloth, knitted/woven cloth or non-woven cloth 
made of glass fiber, asbestos fiber, metal fiber and/or other 
inorganic flame-resistant fibers, such as carbon fiber, etc., can 
be used.) To achieve good adhesion to the coating layer, 
flexibility, water resistance, and so forth, it is preferable for 
the glass fiber cloth used as the base fabric to have a burning 
reduction of 1.5 % or less and a cross cover factor of 25 to 35, 
and it is also preferable for the cloth to have a tensile 
strength of 50 kg/25 mm or more, better yet, 200 kg/25 mm or 
more, in the warp and woof directions and an aerial density of 
100 g/m^ or more, better yet, 200 to 900 g/m^ The type of glass 
fiber, single- fiber thickness, and the like are not limited in 
any way, but, generally speaking, what are called beta yarns 
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having a thiclcness of approximately 2 to 10 um, particularly 3 ]xra 

or thereabouts, are preferably used. /271 

(The present invention can use any fluororesin as long as it 

can be formed into film and can be melted by heat and adhered,^ 

and, ^f or example,^ F . E. P. (tetra fluoro ethylene-hexa fluoro 

propylene copolymer 

iCF2-CF2>iCF2-CFf 

CF3 (melting point: 275'*C) 

and P.F.A. (tetra fluoro ethylene-per fluoro alkyl 
-fCF2-CF2)'-fCF2-CFf 

I 

0-Rf ) 

(melting point: 310°C) can be used. However, due to the reasons 
given later, fluororesin film having a melting point of 250 °C or 
below is preferable ,^ and some examples of this kind of 
fluororesin include P.C.T.F.E, (polychloro trifluoro ethylene 
4CCeF-CF2f) (melting point: 215°C) , P.V.D.F. (polyvinylidene 
fluoride ■fCP2-CH2>) (melting point: 165 to 180°C) , P.V.F. 
(polyvinyl fluoride ^CHF-CH2f) (melting point: 200 to 210°C) , and 
E.C.T.F.E. (chloro trifluoro ethylene-ethylene copolymer 
iCH2-CH2>-(CCCF-CF2>) (melting point: 245°C) . There are others 
that can be selected for this use. While one surface, at a 
minimum, of this kind of film is in a melted state, it is adhered 
to glass cloth. In this case, if the adhering side, at a 
minimum, of the film is melted well, it is possible to adhere it 
without heating the glass cloth. However, for the purpose of 
reinforcing the adhesion by causing the melted resin to flow 
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between the fibers of the glass base fabric in a desired manner, 
it is preferable to heat the glass base fabric beforehand, 
particularly to heat it to its melting temperature if possible. 
This temperature is preferably 50 °C or more higher than the 
melting point, but it is not desirable to heat it to a 
temperature higher than necessary. 

Although fluororesin film can be adhered to glass base 
fabric without interposing any adhesive substance between them, 
it is preferable to interpose an adhesive substance for improving 
adhesion and durability. In this case, the objective of using 
this substance is to improve adhesion strength, and it is not 
necessary to apply it any thicker than necessary to achieve the 
improvement of adhesion strength. Some examples of the adhesive 
substance include si lane coupling agents that are used as a 
surface treating agent for glass fiber, some examples of said 
agents including y-iT^^thacryloxy propyl trimethyloxy silane, Y" 
aminopropyl trimethoxy silane, poly functional aminosilane, and y- 
mercapto propyl trimethoxy silane, and other known substances can 
be used. Furthermore, instead of forming a film, which is the 
original aim, with the adhesive substance, a substance known as 
an adhesive may be interposed. For example, acrylates that 
contain amino groups, imino groups, ethylene imine residues, or 
alkylene diamine residues; acrylates that contain aziridinyl 
groups; aminoester-modif ied vinyl polymer-aromatic epoxy 
adhesives; methacrylate copolymers containing aminonitrogen; or 
other adhesives may be used in combination. In the case of 
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interposing this kind of adhesive substance, a processing 
temperature of 300 to 350° or 400°C or higher causes the 
characteristics of this substance to be lost, and its effect as 
an adhesive will be lost; therefore, further desirable effects 
can be obtained by selecting a glass base fabric that can be 
melted at 300°C or below and, consequently, by selecting a 
fluororesin film that can be melted at 280*^C or below, better 
yet, approximately 250°C or below. 

The fluororesin film of the present invention can be adhered 
only to one surface of a glass base fabric, but, in order to make 
up for such shortcomings as brittleness of the glass base fabric, 
its tendency to chip, its low wear resistance, and the like, it 
is preferable to adhere it on both surfaces, and this double- 
surface adhesion may become essential depending on the conditions 
under which the sheet is used. In this case, for the other 
surface, natural rubber, neoprene rubber, chloroprene rubber, 
silicone rubber, Hypalon and other synthetic rubbers, or PCV 
resin, ethylene-vinyl acetate copolymer (EVA) resin, acrylic 
resin, silicone resin, urethane resin, polyester resin, and other 
synthetic resins may be used depending on the required 
performance. In this case, it is further preferable if these 
resins are made nonflammable. 

With respect to the manner in which the fluororesin film is 
adhered, it is preferable that a layer be formed, instead of the 
resin's being contained throughout the glass base fabric. As for 
the relationship between the fluororesin film and the base 



fabric, from the viewpoint of hardness, flexibility, and ease of 
handling, it is preferable for the melted resin of the 
fluororesin to enter and adhere to the surface of the base fabric 
but not to permeate the entire base fabric. However, it does not 
pose a problem if the resin permeates the entire base fabric. 7272 
The thickness of the fluororesin film adhered to the nonflammable 
base fabric is preferably 5 to 2000 urn, better yet, 10 to 1500 
lam. 

The sheet of the present invention may be prepared into the 
shape of a tape, or the sheet may be cut into the shape of a 
tape. This tape-shaped material can be used, for example, to 
cover or wrap electrical wires, cables, etc., that are required 
to have heat resistance or flame resistance. 
Working Examples 

The present invention is configured and implemented as 
discussed in the foregoing, and the following explains the 
present invention in further detail, referring to working 
examples . 
Working Example 1 

Glass base fabric: 

DE 150 1/2 3.3 S / 55 X 51 Turkish satin 
Aerial density: 290 g/m 

Base fabric strength: warp, 180 kg/3 cm; woof, 167 kg/3 cm 
was used, and samples were prepared as follows: this base fabric 
was treated with no adhesive substance (Sample I); 0.5 % by 
weight of y-niethacryloxy propyl trimethoxy silane (product name: 
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A-174, a product of Union Carbide Corporation) was adhered to the 
base fabric (Sample II); and SC 462, an acrylic adhesive 
manufactured by Sony Chemical Co., was adhered to one surface of 
the fabric at a density of 30 g/m^ (Sample III) . Each of these 
samples was heated to 330°C, over which P.F.A. (melting point: 
310°C) film (thickness: 50 lam) was placed, and they were(heated 
under pressure to adhere them together,^ thereby forming a 
composite product. The composite products thus obtained had a 
water-resisting pressure that was well over 1000 mm water column, 
and they were good products and could withstand use as a 
nonflammable sheet material. The physical properties of these 
sheets were measured and found to be as follows. 





Strength 


Peeling 




(Warp direction: 


Strength 




kg/3 cm) 


(kg/ 3 cm) 


Sample I composite product 


151.2 


3.8 


Sample II composite product 


154.8 


4.2 


Sample III composite product 


153.0 


4.0 



As seen in the above table, although the strength decreases 
somewhat compared to that of the base fabric, this decrease was 
not substantial enough to pose any problem. Furthermore, there 
was almost no difference between these samples, and, regarding 
the adhesion strength, there was no noticeable difference in the 
effects obtained by the different adhesive substances. 
Working Example 2 

Over each of the three samples (Samples I, II, and III) used 
in Working Example 1, which had been heated to 330 °C or 2 60°C, 
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P.V.D.F. film (melting point: 180°C) having a thickness of 1.0 mm 
was placed and heated and pressed to adhere it to the sample, 
thus forming a composite product. The obtained products had a 
water-resisting pressure of 1000 mm water column or higher, 
indicating that it could withstand use as a nonflammable sheet 



material, but, to be certain, their properties were measured and 
found to be as shown in the following table. 7273 



Adhesion 

temperature 

(conditions) 


330^0 (Condition I) 


260°C (Condition II) 


Sample used 


I 


II 


III 


I 


II 


III 


Strength 
(warp 
direction 
kg/ 3 cm) 


152.1 


155.7 


153.9 


179.8 


181.2 


180.4 


Peeling 
strength 
(kg/ 3 cm) 


4.0 


4.2 


4.2 


6.4 


7.8 


7.2 


Adhesion 
durability 


After 
crumpling 
with hand 
1000 times, 
film 

started to 
separate 
somewhat . 


The 

same as 
at left 


The 

same as 
at left 


No problem 
after 
crumpling 
with hand 
1000 times 


The same 
as at 
left 


The same 
as at 
left 



As is evident from the above table, strength was retained 
better with the 260°C process than the SSC'C process. Adhesion 
durability with a 260'*C process was considerably better than that 
of the 330''C process, and the effect of the adhesive substances 
was not recognizable with the 33CC process. However, they 
exhibited apparent effects with the 260° process, and it can be 
seen that Condition II can yield better durability when higher 
performance is required. 
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Working Example 3 

Products were prepared by adhering P.V.D.F. film on one 
surface of Samples I, II/ and III prepared in Working Example 1 
according to the same procedures as in Working Example 2 . Sample 
III' was prepared by applying an adhesive also to the other 
surface of Sample III in the same manner as in Working Example 1, 
and P.V.D.F. film was adhered to both surfaces of Sample I, II, 
and III' according to the same procedures as in Working Example 
2, thereby preparing products. In these cases, all the samples 
could be put to practical use as nonflammable sheet materials 
without doubt, but, compared to the products having the film only 
on one surface, the products having films adhered on both 
surfaces exhibited substantial improvement in various physical 
properties, such as the pricking feeling caused by glass fibers, 
breakage, wear, stain resistance, weather resistance, etc. Thus, 
they were better sheet materials. In addition, products having 
PVC and silicone resin on one surface were also prepared, and 
they all exhibited further improved physical properties, 
including good flexibility and the like. 
Effects of the Invention 

The present invention has the aforesaid configuration, and 
it provides a nonflammable sheet that makes the most of weather 
resistance, stain resistance, and flame resistance that a 
fluororesin has. With respect to the manufacturing of this kind 
of sheet, unlike the prior P.T.F.E, coating method, the present 
invention does not cause any pollution with cracked gas or does 
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not have a production efficiency problem from the viewpoint of 
processing speed. The present invention does not have the 
problems of running, cracking, and bubbling of the processing 
agents, thereby yielding a homogeneous film; thus, more desirable 
nonflammable sheet can be obtained readily. Furthermore, by 
selecting the processing condition, further desirable durable 
sheet material can be obtained. If a careful selection is made 
with respect to the layered structure, almost perfect 
nonflammable sheet material can be obtained, and the sheet of the 
present invention holds an extremely high value for practical 
application. 
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